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ABSTRACT : PROBLEM TO BE SOLVED: To make ceramic capillary ribs simply and accurately 
formable through reduced process steps without wasteful use of raw materials. 



SOLUTION: A blade 12 having prescribed comb teeth 12b is thrust into the ceramic paste 
membrane 1 1 and the blade is allowed to move in a certain direction relatively to the paste 
membrane 1 1 to effect the plastic deformation of the membrane and the objective ceramic 
capillary ribs 13 is formed thereby. The ceramic paste for forming the paste membrane 
comprises 3095 wt.% of glass powder or glass and ceramic mixed powder, 0.3-1 5 wt.% of 
resin and 3-70 wt.% of a solvent. 
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1 

[St *S l ] Itt«:J;ott7 ^ ^ * *v y 
y *]W£ir =7^y? ^<—x h 0 

Bf*<0< L»(12b)«r*r5^w-K(1Z)to**JU 
MTSB^l — : K(12) SrflME^— * h*(11)lc#LTtt#tt 

<£>ir^ ^ y?s<—* ho 

^3 0-9 511%^, tlg^o. 3-1511% 

t % mm» 3-7o t st^mmwi 1 x r± 2 mm 

mm. >mm. r>\>*y if mm. ^v^-^m 
« 2 nu±<Dmm-e$> zm&m 4 is^co-ir ^ ^ y ? 

* ho 

-<>-^^r h >>mm. v^^ttvisy^mm, r 

jltftLfc 1 «Xtt2aKJtco»«B"C*>SW*3S4|B*^ 

FPD 0 
[0 0 0 1] 

i¥&m<Dm*rz>&ffi#m] *mm*. pdp (plasma d 

isplay panel: zf^X^^j .xr/wf /^/u) , PAL 
C (plasma addressed liquid crystal display) ^<£> 
FPD (flat panel display) <^SBtX^{c:fc5tt£ir 7 
v7^tt'7!iU^ (ceramic capi I laryr ib) 

frbfetbtltc-t?^ y? y T'mfK-fD^T' *y?V7> 

[0 0 0 2] 

[S*©af] *7$y?))zfte, 0 7(OTtJ: 

l Jl^^:Bff^^^Pl^:fc^tTfPbKTV^5o rcoy:/8cD 
*SHttitioo-3ooi«m, y^Bwwiiifflrs 
o-iooMmggtfoot, y y ^T^ifcaxs-tr 

^9CDJk£ SflilStl 0 0 — 30 OMmgttfoSo 
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[0 0 0 3] 

RHiwJjfeici 7 s * * y y 
«wa* 50-ioom mil 4: Jttt««fe< t>*<>msm\z 
*<—x h&i£tig,^it#>* mmco— 
±&wi 0-2 0 /xms*jc/h*<ai*.ftjtix«fte> 

*V\ rojgSs rcD^T*^$H35Sl 0 0 — 30 0 
/*m(D^mfcftl:, JP^l 0-2 0© 

70 coy ^ojij^H^y ^oipiw^i^bfcH/w^i. 5 — 

[0004] 

[0005] ts*g 2 w r±, la 1 ^-rx 5 

30 ?-<—x hmi 1 Kmfeco< b«l 2bSrft5^- 
Kl2Sro#*iJU Kl 2Sr^<— ^ MK1 lie* 

=7 % yt^—Ts hXtbZo r COfS^JS 2 (-ia^ ^ ftfci? 
^ hKl l«no#»Jb*:«WBt?^u— Kl 2^-<-^ b 

ei 1 \ztt^Tft#mz-mj?faK&9h~rz>^tK£ 

< U*l 2 b ^mi-^ffi0f(O-<— ^ MKL#12b 

^0 M11/5KLI1 2 b<DBRMo«^**U, £>o< 
U»i 2b(DHMlofffttlcflb«:tte. rco^, SSI 

[00 06] fd*^ 3 f»*3g 1 xii 2 K 

^im^3 0-9 5li%^fl^0. 3-1 

5 mm% t > 3-70 11% Sr^tf n t 

^1000—500, OOOcps <Ds<— X b ^#5 w 

50 b&X%, mfc&zM&iSfrtty^y?**^?)) V 
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7<Dtiti&#\ffl Itt 7^«7^^tf7y!) ^£r*SSft 
<*J*t-5o ^F©ttS(i5, 0 0 0-50 

0, 000 cpsW$L< > 1 0, 000-300, 
0 0 0 c p s*£JEK:ff&Lt\, 

[0 0 0 7] §f*«4^«5*W^ lff&9f3K:ff238 

* *v y y i,xmm-rz> 
y -?<nm&*mtx%z> 0 

[0008] SfcftWfl^MBJ: Lt7xy^«, 

^■yrwjB. *7 spurns* r/^^K»JB, ^y=i- 

^IJLtetf^x . -fe? 5 y ^ ^»HB^aaffli: RTffl 

[0 0 0 9] 

^^t^yy^i 3tt»Ei oo^ffifc-fe^^^^-^ 

— * h*»*LT»jS£*i,fc:ir^ ;y^^- ;* URi i 
U ^U-Kl20xyi?i 2aS:SSlO^I(cg» 
»*rsrtJcJ:i9S«l 0*B(-^*ttSo -fc7^;y 

2. ZnO, PbO^i^at, *0*Wb/fc&S3 

o o<C-6 o otTffcsr ir^s-es>§ 0 
[0 0 10] • i?^ y*»&»5fc£tt:S i 

02, ZnO, PbO^±^tn^7^^ 
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4 

y ^1 3^ft«syjfeg"t-5i:#co-fe^^ y7o>m&9k 

1 7 ^ 7^§*tt e o§a%^Twt i 

^^©^CD^^f^tL^ttO. 1 — 3 0 m mX&Z>~t 

O. 1 /z m*»T?fc^i:?^(|LS<-t<oBtftv^JHfc)L 
3 0 ium^SiS^MtS^U- Kl 
2 0>»ftl3MCEfM<£> y^l3 ft < ft tt&'fr 

[0 0 11] ir^* >>>^*-* #7 

• i?^ * ^^£&*£r3 0 — 9 5fiS%, OTB& 

o. 3-1 5ii%, mm mmk*mMk&mm * 
3-7 om&%*th?timttz^k*m&i,\<\ * 

20 -9 011% mm&O. 5-3. 511%, 

m t k w*m ^7-20 mm%*ti?tim&-t 

3 0 — 9 5Sfi%0^atcP^Ufc<D 
tt. 3 0H%«tlj:/^ K«rflSv^TBf*^»*tO 

•fe^^ ^^^^fc°^y y ^*#*©3j$H»!:fto, 95 
li%^Sx6^S^ffi(:^ hSr«S— 
r ^^HUtldftSd^fe-efcSo ^fcWIB^rO. 3-15 
ma%<o^H(-^Lfc<Df^, o. 3ll%^itii/ 
l-— K^ffi^T^f^co^Oir ^ ^ ^^^r-yt°^y y >f 

&m-\cm^Tzzk&mmi£tezfrb'v]b*). 70s 
— ^ h^r±l5(D«t 9(da^-t-5rt^<t^3tt«^i 0 0 

0 — 5 0 0, 000 cps^^hr#S:i:^ 
40 ^ mfc±KMf&£thfz~te9^ y?*c^\i 0 7}) y ^1 3 
<^ft^fMLTir^* «7^^t°7yy^l 3^r*tS 

ft < ^ r ^ s 0 

[0 0 12] tUBWyM v^i: UTO««BSr^TL, ^ 

mm ^r^tf ^ k L v \ ^Yt:M1»J!g ^Ltli7x 
/-/MMI, ayraMB, ^9^^»IB, WyK» 
5<? SB, '>y3-^»lB. 77>ffim. *1Hfn#V^x7A' 
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mm, ^#*->mffiRxfi78}) insf^mmfrbtezmi: 

mmmt t-ci^y/7x / >mm. v^o-is^ h > 
mm, h^mm, T>-hv^mmR 

w^yx^u ^mmfrhtezm & v m\^tz 1 mx 
« 2 msi±<Dmm&m v ^ti z> r t u v \, 

[0 0 13] ^Jl^MT^»^^it«SW/h^V^^ 
^W£*x5 0 ^ffi£0£LTi2^yi?y ^ v?^^/U^ 

0_h^^$ttfc-fe^^ y?* 
t 0 ^ y y 7 1 3 ofcix^«J$fJ LTMt5 r irtc <fc 9 

10 0 14] ±y * x hcD®Rl OSI^i 

a-^=t^^^>r^ ^^y-^ftife. ^ 

y^SSfeXtt K**:/w— K«fe*<OR#©*«lcJ: Off to 
*v£ 0 Mil 1«:^1 0_Llc»fifcLfc: 

«u 3-6^iibschlt-<-^ hm&mm<D#i8t&x'm 

V— Kl 2\tt9^ y Fi(OS^t7^ 3/^ 

blr 7 S y?^l,<teF e, Ni, ColCO^ 

a^#*uv\ tnm^< b#l 2 bO^te^O:/ 
Kl 2KJ;9««£;ix*i^* ^^tr^y y^ 
1 3©»fB»R|cttJ£UT»rtS*ta o H3 2lTaW4|C 
ct *k»^*«iC*3ft<5^U'— Kl 2tt«S 

12b©tVfP^5 0 0/imtfeoT, <lfl2b 

[0 0 15] rrT% Kl 2fi, ff£ t #0. 0 

lmmJ£U:3. OmmOTtfcot, < Ifl 2b©t° 
y^-trPtU <bfl2b(OMSrw > -fc<z>HMO0>«R 
££rh o. 0 3mm^h ^ 1 . Ommtfe 

«9^Ow/P^0. 9 0B«(Cfeot, <Ltl2b(D 
tVf P li 5 0 m ml^itfc 5 r t W$ L^ 0 rtifc 
Kl 2{cJ:i?jg«Six^-fe7^ y 

§1**8 !K WHoy^Kt|BS:^siR«*-t:95!x^ 

y <ut 12b <Dmm<D 

1\ #^{cf^^>n5F PDO/Bj^cj; «9 < L«l 2 b 

If l2b«l«^ii:ftill ^pg|5^j[A< 
Lfcffl&fcigLfcir^ ^^^rtt'7y y ^1 3 Srflgfifc 
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-f-fttf* y ^oiigB^v^sr-e^^bL/c-fe^ ^ y ? 

— Kl 2fcj;5ir7* 3^***9 y y^i 3co^ 
f*. ^^Kl 2C0< b#l 2 b£r^-x Ml i|co 

r% mm io^uii (Drnm^wx^-rx 5 ^ 

Kl 2&-S#faK#«rt-*a\ Xtt:/w-Kl 2 

ltb i ©sh^w-?*-*-* o 1 o ^-^ 
jjfaic&wi&itx^-x mi l&mmztets&zzt 

K£ *)ftt>tiZ> 0 ip*> % JbE»»{c<fc9iK«i o*ffijc 

X hcO^U— Kl 2CO< ttl 2 bJC^j" 

^SflfBftt, < L*l 2 bi>HftR||c:»»-t-S^*L< 

fi»#ae>ix, < l#i 2 bo^^eg-r^^-x h 

©^«»R1 0±l^#LtSSl O^gtcir^ ^ y? 

^irtr^y y^i 3^««**L5 0 <u»o*o«s^ 
^ Ml ioj?:£ J: ^^^i^{:n^i/-Ki 2 

xf^^^ssi o ztem-rz t % imzmbthtz.^- 

f 1 7 ^ ^ ^rt t D 7 y y y 1 3 5 0 r 

% y ? y y ^4rtt«j(iWM-s r^ria?) 

ir^ y ^f^^tt, ^<D-t*7^y?Vzf$:m\<^X 
i^UjI^PDP, PALC^FPD^if6r<b 

[0017] wciiiEi?^ ^^^rtt^yyyn^ 

® «a«{tSSttB«r*tf^— ^ Ml ifrh^y % y? 

^t'7yy/i z*m&\^itw& 

30 ±9* y?*c*VyV y zfl 3fi^^l 00-200 
W10-3 0^ra««fe-r5r^|Cj;i9-fe7^ y??V 

— vy^ (ia^-f) JcftSo r<z>££^^£L-c 
^«ffi*^s^^taf»iiBas«Ybi-so-e, -fe-^^3/ 
?y*V— ^y :AD^3sp£it£;ft<5o Kts<4f 

^(Dfz.^>±^ 3 0 0 — 400 X:X 3 0 3 Bffffl^D 

SJib, 1(^1^5 2 0-5 8 Ottl 0-3 0^1 

5o 

[0018]© **ftffl»»«r*tf^-^ hlll^ 
^0 bir^S $/^^t°7yy^l 3 ^^L^^- 

s^i o_b^— ^ h^Mtr^-^ mi 

r©^^ Ml lSr^i^— Kl 2 J: I? 21^^ 
XStt*^*r*»rLfc#H«-t?fTton«o -^^^5/^ 

^t^y^i 3*>»jjMK Bf*o«* 2 

5 6nm) Of 1 - 1 0^iltt5o 

or% -tr^s ^^^y-^y^o^dSRajtsttSc * 
±E©^ra«{c(a»uT-fe7^ y^y— ^y^ 

50 Sr»*L, ^W^^cofca6_hlE®i:P#^D^U, H 
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^±ie® t mm\-m$L-r z^t^xv, m2\z^-r^y 

S y? Vzfl 4f^*5o 

[0 0 19] ±^0<fc5t-LT^£l 0±\CJ&&£ti1t 

y:/i 4cs>ig££H£U (1/2) H(Dt^ 
?><DV "f\ 4(Di^Wc, ift$ (3/4) HO^r^»co 

yyi4©BtwiRr;jts (9/10) H(Dt:5© 

V7l 4<Dm*WTb-fZ>tZ. H, W C> Wh^lIAVtCO 

y^i 4^»6>^s. 

[0020] m 6 2 <Dmm<DMm 

Ml lWl^- Kl 2Jli2tf>'>&< — 
f-^c£;ixfc< If 12 b Ml l^o#fij 

U ^U-Kl 20x^>;i 2 a ^SSl 
36o*$?*±Ufe«tt-C^U— Kl 2XI«fil 0£- 
fefrfifc^KLT'*— ;* Ml lSritt^^Sri: 

[00 2 1] -f\ — Kl 2tcJ;£i?^ y^^c^\fy V 

^^1 2 a^r-<-^ hgi 1 &M&ist~mmi omm 

^X^X Kl 2 ^rRli-^Sbt-^ 

*K Xf*:/u— K 1 2 *H^UT«il65cB3-e^J: 5 ic 

x M2XtE^®-Ll;i3^#LTiry ^ s^**tT9 V M2 

* MCSStt*:/^— Kl 2<D< U»l 2 biC^ 
•f-S«3ftt< L«l 2 b(OHHHfc#Ki^Sd^U< «J» 
#&£>*K <lf 12 b^KiCttit5-<^ h(D^ 
^t7^^^fc°7yi2 2±lCi#Ltt7V7^ 
^r^fc°^i;g2 2±{Cir^5; ^^^r-Yt'^y y^23^ 

[00 2 2] ScMiR-fe^S ^^t°7Pl2 225:15 

-tr^ ^^^rtt°7 y y :/2 y? y 

® mm<mmm*'£tt'<-x Mn^t7^;y^ 

d rtt P 7yi2 2Wt7vy^^tf7y y^23^ 
±5$. ^^drtt 9 7yf2 2&XH?7 ^ s>^^fc°^y 
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y ~?2 3fi^* 100 — 20 ot:-ci 0 — 3 o#p^S£ 
^y— ^y^ (s^iir-r) tcfc£ 0 wO£#»<>f 

4 0 0 3 0 4mw- 3 titmrnm u jeic*** 520 
-ssot-eio-so^BMnrirta^ ms 
K&txm. 1 0 ±ic»* * titc&mm 24t, z omm 

10 m2 4±\cmf&£tlti±9$ y? y^2 5 id**. 

[0023] ® 3te«{ts»ifi&*t^— * Mu** 

b-fe^^ 7^^rtt P 7yi2 2&tfir^ ^^r-Yfc 9 ^ 

y ^2 3t»*iti^ 

£4Kl 0±\^-x hSr»*Lr^— Ml iSr»fiR 
U ^0-<— * Ml l^U— Kl 2iz£*)mmEM 
£-£Tir^ ?/^^tt 0 7yi2 2&U*1?^ y^*-* 
y y ^2 3 «r»*t-5*^xatt*^MftSra» L 

t7^y^^e7yy^23(o«M, gfs^isg 

20 2 5 6 nm) <D«*M»*r 1~1 O^fflKjti" 

sa&oak-rzw, ^y^ytyy—^mRTj^xy 
ib® t mm\z&m ttt ^ ^ ^ ^ ^ y -^g^u?ir ^ ^ 

124^ r©«S§2 4_b|C^$^c-fe^^ y 
^2 Std^^o 

30 [0 0 2 4] WMM 2 AliKmf&Zihtt?^ y?})7 

2 5(1, 06<^fe^:bfcRrt^-ri: ptc, y^25© 
iK^?rHi:U iiS^ (1/2) H<D t Z %<D y •? 2 5 CD 
*S^Wc. ii5^ (3/4) H<Db^*><DV 72 5 Oi|g^r 
Wii&tfiij^ (9/10) HO<hr^)60y >^2 5 Oifg^r 

*«£-¥*SMH) / 5 Pi&fl[-e«*n«tfe>o#dS5%«T 
-efcoX. H/WcT^^tt^T^-<^ Mt^2-l o 

r^tcit). «*Tii5»j»3te-fe9^ y ^2 5^#e> 

[0 0 2 5] 

<HifS^Jl >¥i£tf&&2 MmOP bO-S i O2-B2O 
3^^f^^^^r8 0fi*%<h, ^Xyty^y — k 
tt?WS0. 5 /i m©r;v ^ 2 0 11% ^ 

y-^»HB (^Hft^Wflg) i:xf^y 3 ^i;x 

f ;i/x-r^ i: Iritlt 1 8 0/0. 8/19. 2^#J 
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7?Wttt^^ hJRl 1 fcJMtbfc. 

[0 0 2 6] < L®1 2b(Z)t 9 S /f P^5 0 0/z 

mt'fcot, <ltl2b(DMw^l00/zm, ^CO 

<£>< L#l 2bS:^ MgUco#$iJU *<©aiy^i 

2 a 7*we i o 1^ i <omm 

tt$T?^-rjj&\\Z.'7\s— K 1 2£— S^lRj^ibLr^ 
MRl l*JBtt*»S*S <t 9, seios 

[0 0 2 7] <!Ofc«2>¥JStt«l ^m^PbO-S 
i 02-B203^7^*^8 011%^, ^9^7 

KLfc 0 — xf/i/t/Un^^SOliyoi, ^tf? 

(mzHtmrnm) *2omm%k*mMv. m 
«^tiirari/^t^ mm) k&WL&ltX7 

0/10/2 0©9I^E^U t^CiSL«7^ 
«r»fc. r. co-^-* h *mmm l £: RMKK: 

»*U ^O^^ fitted K£o#«L-Cf£Si 
[0 0 2 8] <mmms>a'rut 0 **— /WDftl?^ 

[0 0 2 9] < HSM 4 > ^ t S 3Mm(Z)PbO-S 

1 02-B203l^7^*$:8 Oli%i, -fe^Sy 

2 7 4=7 — t LtWil /zm(DT^^t»^2 0 

y a ^^x^x^f^ ££Sfl:tfre9 0/ 

0. 5/9. 5<Z>#J^T«^U -H^CS»LT-fe7^ 
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[0 0 3 0] <Jttt«i>H7^rJ:5^ y-y^ 

tt£*-&iriS«as5 0, ooopsoy^Mffl^ 
h 2 ^ y — ^Ruste^ <t d Br*a>'<#— >xvLm^- 
tt&isxmmu i s o^-ei o&m*tmrzxmi: 

1 2@llLtl^i!) L7t 0 rcom^Dfiiry ^ 7 
^^V—>])^2<DM^H^2 0 0 Mmi:^ £ 5 fcR 
Sbfc 0 ±Ey^ffl^-^ hkLTttS i 02, Z 
n O^r/P b 05ri^i:n^7^S*i A I2O33& 

/to rtil^J: t)9f3tcoBBBS (-fc/i/9<Dj££ s) &£>ttT 
^^^5/^^y-^y^2^j^Lfc 0 ftlc£ttli:£ 
t7^y^^y-yyy2 £ tt^«5Sft:«r^* 

t5 5 0ttl*«I«^i:ia^ £El±^ 
iKSHj&Sffijl 7 0 /zm(Dt7; 7? V Z? 8 &mf&L,tc 0 

[0031] <Mm»Rtmm>mmmi. 2^3 

©S«i otc^^tt^iir^^ y^i 3 

20 r^icj;i9-t7^ 5/^i/y — ^y ^ (H^*i*) 

Mi-^W >y<Dtz#)\C 3 5 0tt6 0#|RBD*&L;fc« 

ic, ^ssottio^Mut^v^^^ 

/13 ^^jSS^S 2 5 6 n m0>#*Mft«r 1 iHBHWItLfc 
*^*1 5 0^X2 O^I^LTWIESrlBWIS** 
r^JCtrj^^^vy^^y^^y^-U WcJK/<>r > 
^Ofc^tC3 5 0tT*6 0#W*WRLrt:«K *«*5 5 

30 4 <B«t«Lffilte> 100^, tiMm 1 T*#^iX^ 

7^7^y^8coftfoioo*[:ov^ N ^<£>ii&£H 

[0 0 3 2] 02^-TJ:5^ *J6«l-42W5lttt 
0d l oS^_hoft:lcco 10 0 *Oir 7 ^ y ^ y :/co$I<z> 

(1/2) H<DhZ\Z>(DV ^OffiWct, (3/ 
4) HO^r^^y^iWi^, ii5£ (9/10) H 

1 ^U?^ 2 (clOKfl 1-4 Ojg*SrittS5WI 1 o«*4: » 

[0 0 3 3] 
[*1] 
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n 12 





*6fc« 1 


$mm2 


Jttwt i 


H(IOOO) (/rm) 


349-355 


412-421 


161-182 


Wr(lOOfil) (um) 


56—60 


43-47 


38-44 


W M (100«) (um) 


62—67 


52—56 


41—48 


Wc(lOOffl) (um) 


71 — 76 


61 — 65 


49—56 


H(fW (um) 


352.21 


416.53 


171.52 


WrWM) (um) 


57. 96 


44.93 


41.03 


Wm(?W (um> 


64.53 


54.06 


44.47 


Wc(«i) (um) 


73.57 


62.87 


52. 54 




+0. 8/-0. 9 


+ 1. 


H. 1/-6. 1 


WiOtfS^f (96) 


f 3. 5/-3. 4 


*4. 6/~4.3 


+7. 2/-7. 4 


W M £>«6^£ (%) 


+3. 8/-3. 9 


+3.6/-3.8 


+7.9/-7,8 


WcOQ«*>o£ (*) 


+3. 3/-3. 5 


+3. 4/-3. 0 


+6.S/-6.7 





im2] 








jmmi 


H(lOOffl) (um) 


322 — 327 


306—312 


161 — 182 


W T (100« (um) 


49—53 


58-62 


38-44 


W„(100« (um) 


55—58 


64—70 


41—48 


Wc(lOOffl) (um) 


67—72 


77—83 


49—56 


hcthd (um) 


324.40 


308. 94 


171.52 


Wt(¥«|) (um) 


51.22 


60.01 
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1 7. 2/-7. 4 


W M CDfcf£0^ (%) 


+ 2.7/-2.6 


+4. 6/-4. 4 


H.9/-7.8 


Wc©«^Of (%) 


+3. 7/-3. 5 


+3.7/-3.8 


+6. 5/-6. 7 
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